Starting in 2000, ONR funded the development of one such tool, Ishmael (Mellinger 2001) . It is a userfriendly bioacoustic analysis package for Windows. It includes displays of sound waveforms and spectrograms, recording capability for real-time input, several methods for acoustic localization, beamforming, several methods for automatic call recognition, and a sound annotation facility. Ishmael is aimed at users wishing to analyze large volumes of data quickly and easily. Ishmael quickly became popular, with thousands of downloads by users; a large proportion those downloads were in active use, and a survey in 2005 showed that 46% of respondents use it regularly. It has also been used in much ONR-funded research.
In this project, we have implemented a number of improvements and updates to Ishmael.
OBJECTIVES
• Hire and train a software engineer to make improvements to Ishmael.
• Implement new audio I/O.
• Implement improved localization.
• Implement improved detection and classification.
• Implement improved acoustical measurements.
• Implement programming interfaces.
• Update Ishmael's documentation for these improvements.
• Create user group / web site for users to share information and tips.
APPROACH
The approach was to hire a software engineer to perform most of that above tasks in collaboration with myself. Research assistants will also perform much of the updating of documentation.
WORK COMPLETED
The software engineer, Jonathan (Jon) Dodge, was hired and started work on Ishmael in early December 2010. Unfortunately, Mr. Dodge, after learning many of the internal details of Ishmael and completing significant work on it, stopped showing up for work in late January 2013, despite repeated unreturned phone messages and emails. (Mr. Dodge had done a similar thing more briefly in August 2012, returning quite apologetic; after he returned, I told him he would terminated if it happened again and he said it would not happen again.) Consequently, his position was terminated in February.
As explained in last year's report, the software engineer hired to work on this project left in 2013, and I (Dave Mellinger) have been doing the software engineering for this project. As I have time to work on it only a small part of the time, work is going more slowly than planned, and this has necessitated nocost extensions for this project.
In late spring 2014, another project involving Ishmael, "Simple performance-characterized automatic detection of marine mammal sounds", was funded by the Navy's Living Marine Resources program. This project includes enough funding for software development that it became possible to combine those funds with funds from this project and hire a software engineer to complete both projects. Hiring is now underway, and the software developer is expected to start work shortly, in October 2014.
In the meantime, the following changes have been implemented:
• Kept Ishmael operating successfully on new releases of Windows (Windows 8 was particularly difficult) and MacOS.
• Added measurements to system for acoustical feature estimation of marine animal calls. These measurements are designed to work well in varying levels of noise.
• Began implementation of a system for treating large collections of recorded files as a single, very long acoustic stream. Previously, Ishmael treated every sound file as a separate unit, instead of grouping them together into a single stream.
• Fixed a number of minor bugs.
RESULTS
Ishmael has several new features, most prominently the measurement system. Ishmael also continues to work on new releases of Windows and MacOS.
The new version of Ishmael has been built and made available to users. Work on the software is ongoing.
IMPACT/APPLICATIONS
Ishmael is used for marine mammal acoustic monitoring in many places around the world. Having the new features should make it more useful to researchers everywhere.
TRANSITIONS
The Navy's Living Marine Resources program is funding a project to transition Ishmael to fleet use. This will involve several steps, both in software development as well as in outreach: Ishmael will be enhanced to download detection configuration files across from an archive of such configuration files, and to display performance data for these configurations. Part of the project also involves teaching a number of tutorials/classes, done in collaboration with BioWaves, Inc., on using Ishmael for real-time monitoring of marine mammals.
RELATED PROJECTS
Advanced Methods for Passive Acoustic Detection, Classification, and Localization of Marine Mammals (award numbers N0001411IP20086 and N0001411WX21401). This ONR-funded effort is developing improved algorithms that will be offered to users in a user-friendly way by implementing them in Ishmael in the future.
Simple Performance-Characterized Automatic Detection of Marine Mammal Sounds (award number N39430-14-C-1434), funded by the Navy's Living Marine Resources program. Described above in the Transitions section.
